Abstract. The article deals with the stress-strain state of layered composite of rectangular section under tension by distributed uniform normal load q. Interaction between layers is accomplished by the contact layer in which is mixed the substances of adhesive and the substrate.
Introduction
Using the contact layer in the solution of the problem allows us to overcome problems such as endless tangential stresses arising at the border between the layers and allows to calculate the physical properties of the contact layer on the basis of experimental data.
We will consider the contact layer as the transversal anisotropic medium with such parameters that it can be represented as a set of short elastic rods, not connected among themselves. For simplicity, we assume that the rods are oriented normal to the contact surface. Fig. 1 shows a square element with any two layers (k-1 and k). Rigid connection between layers is accomplished by the contact layer, in which is mixed the substances of the two layers.
Statement of the Problem
We assume that in each layer of the composite in addition to elastic deformations present forced (temperature), and high-elastic deformations:
.e. 
Derivation of Resolving Equations
Assuming that the contact layer consists of a plurality of short elastic rods, it perceives only the tangential stresses ,, , 
Next, using the Duhamel physical Eqs. and Cauchy relations, we obtain Figure 2 . Displacements in the contact layer .
Let us differentiate the first Eq. in (6) with respect to x and second Eq. with respect to y: 
Substituting (10) into (11) and introducing the notation kkk gGh *** = , we obtain resolving Eqs.: 
Example of Calculation
We consider three-layer composite consisting of the two identical substrate layers bonded with adhesive ( fig. 4) Because the cross-section is square, in Eq. (12) must take into account the fact that the laws of the distribution of the stresses Given (13) and (14), and assuming that the high-elastic deformations of the substrate are zero, this expression can be transformed into 
If at any time w and l are known, the solution of equation (19) ,. 2,23458.6,370; , taking into account the residual stresses of temperature shrinkage. As can be seen from this figure, in the process of creep concentration of tangential stress increases with time, and increases the value of maximum stresses.
In the process of creep tangential stresses reach their asymptotic values. Fig. 6 shows the curves of changes maximum shear stresses for different values of max q excluding residual stresses of thermal shrinkage.
If we now choose a certain value ad t (the maximum allowable tangential stress in the contact layer), then we can construct curves of durability depending on the value of max q . Fig. 7 shows the curves for different values of ad t with account residual stresses of thermal shrinkage. 
Conclusions
Based on obtained results, we can conclude that accounting for residual stresses of thermal shrinkage is required in the analysis of long-term strength of the layered composite because these stresses contribute significantly to the stress-strain state. Problems of strength of polymers and composites were considered by the authors in the works [4, 5] .
